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Description 

ElEl B nF THE INVENTION 

This invention relates to a patient-worn device 
according to the preamble of claim 1 . 

D AGROUND QE TUF INVENTION 

Adevic* according to the prearrtt^ 
closed by the US-4.576,170. Th,s known de*ce to be 
worn externally by the patient uses a w.re mesh^a stan 
adhering paint and tape strips to fa *e ^ecteode 
meTs on^he patient's sWn. During normal darty actrv.- 
tTeTof «\e paSnt a reliable fixation of this devrce .s 
harel ly po^ible, techno)ogy ^ been avai ,able 

bv implantable devices, commonly referred to aspac^ 
which deliver microjoule electrical pulses to a 
^ beating heart in order to speed the heart rate up 
tcTn aXt^e level. Also, it is well known to dekver 
high en^shocks (180 to 360 Mes) via^erna. pad- 
dles applied to the chest wall in order to 
stolytest heart rates and prevent the possible fate) 
£££ of ventricular fibrillation or certdn v**cu£ 
°"Z3„ rriias Bradycardia, ventricular fibrillation and 
vSa tacSSS are all electrical /"HUnrton. 
^rnias) oYthe heart andea* . may^ ^ to ^ea* 
within minutes unless corrected by the appropnate elec 

trical stimulation. «wreetive 
Because time delays in apply.ng the cone^e 
electrical treatment may result in death. '"P^e 
oacemakers and defibrillators have signrfwantiy 
K^he ability to treat these otherwise fife threat- 
eXconditions. Being 2 
device continuously monitors the Pf^j^f^ 
treatable arrhythmias and when such is detected the 
de^applieTcorrective electrical pulses directly to the 

Pacemakers and def ibrillators ^ ^ ^ectrve 
electrical pulses externally to the patients chest wall 
a teoare used to correct such life-threatening arrhytiv 
mtos Z suffer from a drawback insofar as it may not be 
£££ to apply the device in time during an acuto 
arrhythmic emergency to save the patients^ Irfe Such 
treatment is needed within a few minutee to be effedwe 
Consequently, when a patient is deemed at high nsk of 
STSom such arrhythmias, the electrical devices are 
frSnti so as to be readily available when treatment 
S3. Alternatively, such patients are kept in a hos- 
pftal where corrective electrical therapy is generally 
cSeTt hand. Long term hospitalization, however. « 
gently impractical due to ifs high cost or due to the 
recrements for patients to engage m normal da.ly 

aC8V !Sre are also many patients susceptible to heart 
arrhythmias who are at temporary risk of sudden dea£ 
For example, patients undergoing a coronary artery 



«vi,«ion and myocardial infarction are at substantial 
TkXlwrh^Sas for several weeks following the 
^nl^Woccfusion. Such patients are generally 
%ZS2z*Z coukfbe discharged earlier if there was 
SSrn^to protect them from life threatening 
5 oSmfas ^e are also numerous patients awaiting 

external defibrillator to be dose at hand in ^J" ey 
Science a life-threatening tachyarrhythmia^ AdcWon- 
in X*ere are patients in need of an 
10 fator wbo are P placed at inordinate nsk due to the 
surgery required for implanting such a device. 

ft is evident from the above that there is a reaJneed 
for providing an effective means whereby susceptible 
, s o^enWbeprotected on a relatively long-terrnbasis 
aSnsTtte dangerous consequences of an electrical 
beSfunction without having to und*go an infant 
procedure and without having to remam hospitalized. 



20 ^MABvnFTHF INVENTION. 



ft is an object of the invention to provide a system 
and mine as referred to above, whereby apa^ntsus- 
ceXeto certain heart arrhythmias can be effectively 
* £££ I against harmful ^sequences re^mng 
herefrom without having to undergo an irr^ant proce- 
dure and without having to remam hosprtahzeo. 

Another object of the invention is to provKle an 
effect tmTexternally applied 
3 o w^can provide relatively lc<ig-termpnMe^ to a 

p^ient^gainst the consequences of 
ZhOiA Ihe patient having to forego normal everyday 

aCfi l!Se objects are met by the characterising fea- 

35 invention proves a Remand 

mM r« uuherebv susceptible patients may be substan- 

SfoW^einventton also provides a supportive 

ZZ on'maximizing patient ^^V^S 
50 such a device by making the device comfortable and 

user compatible. nrftsenl invention, there 

Further according to the present invwmu... 
are proSeo a number of means whereby the automatic 
extSpacemaker/defibrillator may be worn cornforta- 
« S bv aTat-risk patient Induded are means to mini- 

weight-bearing surfaces over a 'arge^y ^ea. means 
to allow the device to be loosely frtbng in a stanooy 
SodHnd means to allow a comfortable undergarment 
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to be generally positioned between the device and the 
patient's skin. Most importantly, the device also includes 
means to cause a low impedance pathway to be estab- 
lished for an electrical pulse to the heart when a poten- 
tially dangerous arrhythmia has been detected by the * 
device. 

Correct reliable positive detection of arrhythmias 
and minimal false detections are important to the utility 
of the wearable anti-arrhythmic device. Accordingly, it is 
also preferred that the device continuously monitor 10 
more than one physiological indicator of a treatable 
arrhythmia. Since various types of patient behavior may 
produce unreliable detection, means may be provided 
for advising the patient of the status of the detection cir- 
cuits such that the patient may learn behavior patterns 15 
that optimize reliable device operation. The device may 
also include means whereby the patient may delay the 
delivery of a high energy shock if conscious, indicating 
that the arrhythmia is not yet life-threatening. 

It is a further object of the invention to provide differ- 20 
ent types of system monitoring means to maximize 
safety, efficacy and reliability of the patient-worn device. 
Such monitoring means may include means to check 
operational readiness of the patient-worn device 
means to check battery status of the device, means to 25 
recharge the batteries if necessary, means to record 
memory contents of the patient-worn device, and 
means to transmit vital data to remote health care per- 
sonnel for problem solving and advising on correct 
device operation. 3Q 

The above and other objects that will hereinafter 
appear, and the nature of the invention, will be more 
clearly understood by reference to the following descrip- 
tion, the appended claims and the accompanying draw- 



BRIEF DESCRIPTION OF T HE DRAWING 

Figure 1 is a block diagram of the functional ele- 
ments of a first embodiment wearable automatic 40 
pacemaker/defibrillator device and maintenance 
subsystem for the wearable device; 
Figure 2a is a diagrammatic sectional elevational 
view of a first embodiment combination ECG elec- 
trode/heart sound microphone used with the pace- 45 
maker/defibrillator device for heart beat detection; 
Figure 2b is an underneath plan view of the micro- 
phone; 

Figure 3a is a plan view of a first embodiment sens- 
ing and pulsing electrode assembly used in the so 
defibrillator device; 

Figure 3b is a side elevational view of the electrode 
assembly; 

Figure 3c is an end elevational view of the electrode 
assembly; 55 
Figure 3d is an enlarged plan view, partly broken 
away, of the interior of the electrode assembly with 
the cover removed; 

Figure 3e is an end elevational view of one of the 



electrode components; 

Figure 3f is a side elevational view of the electrode 
assembly with the cover removed; 
Figure 3g is an underneath plan view of the elec- 
trode assembly with the cover partly removed; 
Figure 3h is an exploded elevational view of parts of 
the electrode assembly; 

Figure 4 is a diagrammatic in-use view of the first 
embodiment pacemaker/defibrillator as worn by a 
patient; 

Figure 5a is a diagrammatic plan view of a respira- 
tion sensor as used in the first embodiment pace- 
maker/defibrillator device; 

Figure 5b is a diagrammatic elevational view of the 
respiration sensor; 

Figure 6 is a diagrammatic perspective view of the 
maintenance subsystem; 

Figure 7 is a diagrammatic in-use view of a second 
embodiment pacemaker/defibrillator device in 
accordance with the invention, shown in associa- 
tion with an upper-body garment with which it is 
worn; 

Figure 8 is a view of the second embodiment pace- 
maker/defibrillator device in it in-use position, and 
shown in somewhat more detail; 
Figures 9a and 9b are sectional plan and sectional 
elevational views respectively of a sensing elec- 
trode assembly used in the second embodiment 
device; 

Figures 10a and 1 0b are sectional elevational views 
of a pulsing electrode assembly used in the second 
embodiment device. Figure 10a showing the 
assembly in a holding mode, and Figure 10b show- 
ing the assembly in an operational mode; 
Figures 10c, lOd and 10e are enlarged sectional 
elevational views of parts of the pulsing electrode 
assembly when in the holding mode. 
Figures 1 1a, 11b and 1 1c show respective parts of 
the puncture mechanism in the operational mode* 
Figures lid, lleand I1f show the respective parts 
in the holding mode; 

Figure 12 is an underneath plan view of the pulsing 
electrode assembly; 

Figures 13a and 13b are respective plan views of a 
voltage controlled heat operated release mecha- 
nism, Figure 13a being shown in the holding mode 
and Figure 13b being shown in the operation mode; 
Figure 14 is a diagrammatic in-use view of a third 
embodiment pacemake/defibrillator as worn by a 
patient; 

Figures 15a and 15b are respectively a plan view 
and an end view of an electrode housing with a gas 
source remotely mounted; 

Figures 15c and 15d are respective bottom views of 
the electrode housing, with a fluid container, resis- 
tive heating element and retaining member being 
shown with channels being removed in Figure 15c 
and being in place in Figure 1 5d; 
Figures 16a and 16b are respectively a plan view 
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and an end view of the electrode housing with a gas 
Lurce locally mounted within the pad housing; and 
Fiaure 16c is an enlarged end view showing 
increased detail of the electrode housing, including 
7SS Container, resistive heating element and 
retaining membrane. 

nr-THl f G QE5CB1EHQM OF TH££BEE5BBEB- 

EMRnniMENT 

Generally stated, in a preferred form of the ^ 
tion as illustrated in the drawings, there "S P™<*** 
ISanlwearable automatic electric heart therapy 
10. shown in overall view in Rg- 
J^cTSmo. 200 shown in overall view ,nRgures7 
«nd a and a maintenance subsystem or module 12. 
sno^i SOS view in Rgure 6 on which ttjereepec- 
£?my device 10 or 200 can be mounted when not 
TuseCa patient effectively to service, program and 

Figure 4. in a first embodiment, the 
pa«ert-wonT3evice may include a waist-encompassmg 
S ^suitable fabric, webbing or the like w** may 
S elasticized. or may incorporate sprung elementsje 
Sett having a low-profile connector 
shoulder strap 18 of like matenal connected between 
M and ^portions of the belt. ™-£-££JS 
sensing and pulse electrode assembl,es20 are earned 
r«»ecBvelv on belt 14 and shoulder strap 18. Beit 
S^E£°. Pu.se generator 24 w«ch jjyh-j. 
suDDOrting strap connection 26 with strap 18 and eiec 
tnc?S3uctore. diagrammatically indicated at 28 and 
MtomSSna electrical signals from and delivering 
^TSotheresp^el^ea^T^ 
20. Assemblies 20 have respective sensing electrooes 

22 and Dulse electrodes 32. 

to u se of the device as thus far deserved, assem- 
blies 20 are held in comfortable contact w* a patent s 
chest wall and continuously monitor and detect the 
SS m^m by means of the JEJJ— £ 

pSsSlocation separate from the puteee.ee- 
Erodes 32. In the event that the s^ng e^es 
detect a treatable heart arrhythmia, the electrodes w.H 
se^rne sensed signal via conductors ^anc 30 to the 
pulse generator, and In response thereto, the puteegen- 
eX SI. return appropriate treatment pu^tothe 
respective pulse electrodes 32. Moreover, each of the 
assemblies further includes means (to be 
described below) for automatically reducing the imped 
anelectrical transmission to the heart upon rece.pt 
me appropriate treatment commencing signal from 
Se ptiltf operator. Such impedance reducing means 
IwA for example, means for automatcallyftght- 
Sb the respective pulsing ""^g^ 
patient's skin, and means for autorrat^y re^eaang^ 
etectrolytic electrode gel to the electrode-^erfa^ 
Reverting to Rgure 4. it is seen that device 1 0 may 



be worn over a comfortable ^J^ 88 

^Ti^oTloop and pDe velo^type labnc^ 
, S provided between belt 14. strap 18 and the under 

^Ces 2a and 2b illustrate ^^SSZ 
sensing electrodes 22. Eachser«.ngel^rode which* 

centrally located in its respective assembly 20 com- 
». b. cap*** ™ 

♦hr^oective electrodes are connected to the pulse 
* ge^STS thrc^h^uctc^ 28 and 30 referred to 
in connection with Figure 4. 

"The inner chamber 42 telescopeej^ejj 
chamber 40 and a synthetic e^edj^m pad54 
located beneath a chamber cover 60 Wl'es P^ 9 
so totoetopoftoeinnercharrt**^ 

ZZ inaurina constant contact between the ECG elec- 

electrode 22 within the pulse electrode 32. me e. 
S^emblies each have an outer housing^ * ofa 
Eble. composite material ******* contact area 
of approximately 100 square centmeters. 
40 Rgures3*3gillustratetheirter.orofthe^ecjve 

electrode assemblies with the housing removed. The 
Sp^Sve sensing electrode 22 ftecen^w^*- 
r^oective pulse electrode and has a recess oo p^- 

so and allowing springs 68 to ex ^ T "^ u iT contained 
which travel within two cantilevered tubes 70- Conte.n«i 

55 as the case may be. Thus. » "••J™ b ^ & a 
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tens, thereby tightening the electrode assembly against 
the patient's skin and providing a firm form of imped- 
ance reducing means. 

Between the tubes 70 at each side of the electrode 
body, and attached to grooves in central housing 40, are s 
opposite capsules 76 containing a conductive fluid such 
as an electrolyte gel. Central portions of the equalizer 
bars 66 surround the gel capsules such that when acti- 
vated, the bars move along and compress the capsules 
and extrude the gel toward the ends of the electrode io 
assembly away from central housing 40. Elongated 
ports 82 at the outer ends of the capsules 76 communi- 
cate with channels 80 in a base member 84 of the elec- 
trode body. Figure 3g is a bottom view of the electrode 
assembly illustrating the gel channels 80 radiating from is 
the capsule ports 82, and Figure 3h is an illustration of 
the cross section of the skin-contacting surface. The gel 
channels are open along their length but base member 
^ 84 is covered by a restrictor plate 86 with restricted 

openings 88 which communicate with the respective 20 
channels. 

The dimension of the gel channels are such that 
there is little impedance to the flow of conductive gel 
over the length of the channels, but the openings 88 
impede the gel flow somewhat. This differential flow 25 
resistance ensures that upon activation of the extruder 
mechanism, the conductive gel rapidly fills all of the 
channels and then slowly the gel will be extruded 
through the holes in the restrictor plate. After passing 
through the plate, the gel then infiltrates a metallic mesh 30 
or perforated foil pulse electrode plate 90, which carries 
the current necessary for the electrical treatment 
whether it be pacing, cardioverting or defibrillating. As 
the gel wets the metallic member, the electrical connec- 
tion to the skin is enhanced by significantly lowering the 35 
impedance at the interface and providing a second form 
of impedance reducing means. 

In the dry. non-activated state, a comfortably soft 
and absorbent fabric 92 covers plate 90 and contacts 
the patient's skin. This fabric typically is cotton. The fab- 40 
nc may be sewn through the surface of the electrode or 
may be loosely fitted onto the electrode with edges that 
curl over the electrode's edge and are held taut by an 
elastic member. This latter configuration allows frequent 
exchanges of the fabric surface for cleanliness pur- 45 
poses. 

Figures 5a and 5b illustrate a belt mechanism 94 
which may be used to sense respiration movement. A 
strain gauge 96 is bonded to a metallic backing plate 98 
which is attached firmly to belt 1 4. A protective molded so 
cover 100 is applied over the gauge element which also 
encapsulates lead wires 102. 

System operation will now be described with partic- 
ular reference to Figure 1 . 

A set of sensors (monitoring means) is used to 55 
gather information as to the patient's condition. The 
monitoring means include the respiration sensor 94, 
previously described, for detecting chest wall move^ 
ment, the microphone 48 for picking up heart or respira- 



tion sounds, the ECG electrodes 22 to monitor the 
surface electrocardiogram and a reference ECG elec- 
trode 106 (known eer £§) to establish a "common- 
potential for electrodes 22. The signals from the sen- 
sors are amplified and conditioned by respective ampli- 
fiers 108. 110. 112 and a signal processing network 
114. The conditioned signals are applied to a micro- 
processor 116. 

The microprocessor, in conjunction with a system 
memory 118, performs all functions necessary for 
patient monitoring, time keeping and background oper- 
ation, recording of arrhythmias and system events, com- 
munication with the maintenance subsystem 12, control 
of treatment sequences, self checks of system and 
electrode functioning, and monitoring of status switches 
1 20 and 122. The microprocessor and memory together 
constitute essential elements of the pulse generator 24 
described in connection with Figure 4. These items are 
well known aer.se in heart treatment equipment and will 
not be described in further detail. 

Also contained in the system memory 118. are 
tests and conditions for declaring a treatable event. 
When a treatable event is sensed, the microprocesor 
will initiate treatment as programmed in the system 
memory. Treatment modes and sequences may be indi- 
vidually personalized for each patient and may include 
low or high energy cardioversion/defibrillation, and a 
wide range of pacing modalities. 

When a treatable event is sensed, the microproces- 
sor activates the pressure means 124 (namely, the 
release mechanism 62 previously described) which 
pulls the pulsing electrodes 32 tightly against the 
patient's chest wall. Simultaneously, the electrode gel 
1 26 is released by the treatment electrode as previously 
described to produce a low resistance contact. An 
impedance sensing circuit 128 is incorporated in the 
system to verify that the low resistance condition exists. 
At this point, the microprocessor may issue a spoken 
warning to stand clear via a voice synthesizer 130 and 
speakers 132, and causes treatment to begin through 
the pulsing electrodes, either pacing by a pacing circuit 
134 or high energy shock by a defibrillator circuit 136. 
The patient, at his or her option, may delay treatment by 
simultaneously depressing two "live man" switches 120. 
If the patient subsequently looses consciousness and 
releases the switches, treatment will begin; otherwise, 
the treatment is delayed. 

Other functions which may be included in the sys- 
tem are an RF communications link to the maintenance 
system via receiver/transmitter 140 and antenna 142, 
and a power supply 1 44 which may have a rechargeable 
battery pack 146 to be charged by plugging into a 
charging port 148 on the maintenance system. An "on 
patient" sensor (switch 122) may be provided to inform 
the microprocessor that the device is in place on a 
patient. A self test feature may also be incorporated. 
Thus, by depressing one of the "live man" switches, the 
patient may initiate a test program which will report 
device status and/or any fault condition via speaker 132. 
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The maintenance subsystem 12. a Wockdiagram of 
which is shown on the right hand side of W^-W 
comprise a microprocessor-based support for 
the belt device 10. The main functions of the mairrte- 
le Sern are to provide a charger 150 for the . 
bettoower supply 144 and a communications link, for 
STbS the be* and a tei^one lina The 
So may be effected either when the belt is on the 
SL device 12 using a built-in chargmg cod 
SfSS. coil may be extensible for remote use whrte „ 
he patient is wearing the beit. Alternatively, cha^ng 
Zyte effected by alternating two battery f^Conv 
munication with the be* is through an JFMMJJ «* 
an antenna 1 58. Communication with a telephone line is 
%£Ta telephone dialer and modem 159 and a bu.lt- ,s 
in speaker phone 160. 

Other possible functions of the maintenance sys- 
tem will also be described. Thus, in Figure 
162 is a microprocessor and system memory. The 
Coprocessor controls all system *° 
serves as the system dock with a time and status dis- 
play 164. The system memory preferably .s large com- 
pared with the belt memory, allowing it *f™ more 
the patient's electrocardiogram and other data. Thebett 
memory may be periodically "dumped" into the ma.nte- » 
na^ysSn for storage and eventual relay to a phys, 

cian via telephone. 

The maintenance system may also serve as a test 
system for the belt. For this purpose, test f ectrode out- 
P iS 166 (Figure 6) may be located, £ 30 

Pelt is on the maintenance system, as determined by a 
sensor 1 68, the ECG test electrodes are in proximity to 
the be!t pickup electrodes. Similarly, a respiratortra^- 
ducer 170 and a microphone test transducer 154 may 
be located near their corresponding sensors. The ss 
allows a full functional check of the belt sensing and 
detection mechanisms using test drcurtry 162 
1). This testing can be done automatically or initiated by 
the patient using a test button 174. 

The maintenance system may be powered by an « 
AC line and may incorporate a back-up battery 1 76in 
case of a power outage. Other features may include 
power and charging status lights 178, a angle button 
!SSr emerged diaiing of a J*"^ 
nosis and treatment by telephone dunng an emergency 
and a built-in speaker phone 182 for cor^nc* A 
compartment 184 may be provided for charging coil 



T^e monitoring means may ^J^^.^"* x 
ingQRS electrical depolarization of the patienr heart so 
and the patients rate may be determined from the irrter- 
vXtween QRS detections. Additionally, the rate of 
change of the patient's heart rate may be moratored. 
L or alternatively, the presence of ^ 
closure sound may be used to verify °' £ 55 
sensing of a QRS electrical complex A treatable techy- 
SSamay be declared when the PatierrtJ heart rate 
exceeds a preset value for a preset time duration sna- 
the heart rate of change exceeds a preset level. A treat- 



able bradycardia may be declared when the patient's 
h^rt rate dTops below a preset rate for a preset time 
SSoa FurtiW. gasping motion or relation may be 
used as a detection parameter for detivenng ahj 
eSray defibrillating shocks and may be used in comb.- 
ZESSL heart rate ar^or f^ heart rate acode. 
ation for indicating the need for delivering of a high 

energy defibrillating shock. , ^ 

As shown in Figures 7 and 8. a second embodmrierrt 
heart therapy device 200. of similar functioning to the 
nrTelcXent device 10. may be worrr wrth corn- 
fartflhla vest-like upper body garment structure 202. 
Sma^folS and etasticized to ensure ade- 
quate contact of the sensing transducer with to* skm 
SSace as will be described. The vest is constructed 
^stn in pockets 204 equipped with stide fasteners 
^06 or other positive-acting closures, into which elec- 
fc^e asserrtSes 208 of the device 200 are mserted 
poor to patient use. with pulse generator 210 the 
S^ce suitably attached to the vest and a conductor 
syTtem2l2 extending between the respectivee^ec^de 
asserrUies and the pulse generator. It is understood 
X device 200 may be in the form of a se.f-conte.ned 
treatment package with the conductors being cortamed 
SESZEl* 214 or the like which ^necte *e 
various subassemblies. The device may also «nclude a 
rStionlensor. The arrangement permrts muttiple 
vSTbe hand for cleanliness purposes, and I aticws the 
treatment package to be rapidly and — *JS£ 
between vests, ensuring relatively uninterrupted sens- 

*t!ESS additions belted 
ately located reinforcement sections, which upon 
receipt a treatment-commencing signal from the 
Ssf generator, translates movement of * ^ 
of the respective electrode housing into radial pressure 
^TeWrt's skin. As in the ^ previous , 
ment the vest may have apertures dtow Respec- 
tive electrode assemblies to contact the patients sun. 
A?dlSy. the vest may have atta*mem means 
along its lower edge for attaching same to a belt, a lower 

se.sing^u.se delivery elec- 
trode asserrtolies 208 includes an ECG sensing elec- 
1*1 WRgSe 9b) located within a plastic cytindnca. 
ESS M? whict; is centrally located; *e 
respective assembly 208. Electrode hous.ng 220 con- 
SSTe flexwe. «xiductor^er-fllted 
trode 218. two motion<letecting elemerrts 2^4 and 
associated amplifiers 226. The sensing electrode 218 is 
STr^ve^cally within the houang but* limrted 
in travel by mcfded-in bosses 228. 230 A spnng 232 
locaSd beneath the chamber cover appl.es pressure to 
Setop of the sensing electrode and thustothej^tierrfs 
sWn^rfaca ensuring constant contact between the 
S Strode surface and the skin whenever the sys- 

t6m Electrode asserrtty 208 additionally consists 
of a ta?ptete234 (see Figures I0a-I0c). a housing 
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cover 236, a compression plate 238, two U-shaped fluid 
container chambers 240, two conductive fluid-contain- 
ing sacs or pouches 242, a compression spring 244, 
two puncture mechanisms 246, and a voltage control- 
led, heat operated release mechanism, to be described. 

The chambers are permanently fastened to the 
housing cover with fold-over tabs 248. The compression 
plate 238 is installed beneath the housing cover 236, 
and between the compression plate and the bottoms of 
the chambers are situated the flexible sacs or pouches 
242 containing the electrolyte or like conductive fluid. 

The plates 234 and 238 are held in close proxmity 
by a heat operated release mechanism, consisting of a 
cylindrical release sleeve 262, a torsion spring 264 
located in a peripheral groove 278 at the upper end of 
the release sleeve, a resistance wire heating element 
266, and a synthetic fiber restraining member 268 (see 
Figures 13a, 13b). Member 268 is fastened at one end 
^ to a pierced tab 270, or like fastener formed in top plate 
234, and at the other end to a deformed zone in the tor- 
sion spring 272. An insulating strip 274 is installed 
under the heating element to isolate it from the top plate 
and to provide a means to make electrical connections 
to the element. 

A flange 276 on the lower end of the release sleeve 
engages the underside of the compression plate 238 
and the groove 278 on the upper end of the sleeve 
engages the torsion spring 264. The spring, (when com- 
pressed), engages the upper side of the top plate. 

Upon receipt of the appropriate signal from the 
pulse generator 210. upon detection of a treatable heart 
condition, the heating element 266 melts through the 
restraining member 268, releasing the free end of the 
torsion spring 264. which disengages from the groove in 
the release sleeve, freeing the top plate. 

The compression spring 244, applies pressure 
against the top plate 234, causing it to move upward, 
(away from the skin), and carry with it the top half of the 
electrode housing 260. to which it is fastened. This 
movement, via the enclosed pockets 204 in the vest - 
structure, and the reinforcements sewn within the vest, 
transmits radial pressure against the chest wall, reduc- 
ing the impedance at the electrodefckin interface, and 
ensuring adequate pressure for effective pulse delivery. 

Additionally, the compression spring 244 applies a 
downward pressure upon the compression plate 238 
and the release sleeve 262, which are free to move 
toward the skin. This downward pressure is transmitted 
to the fluid sacs 242. The puncture mechanisms include 
pointed members 250 attached to the compression si 
plate, which move through respective retaining tubes 
252 and puncture the bottom surfaces of the fluid con- 
tainers, when plates 234 and 238 are forced apart. As 
the compression plate moves through its travel, the fluid 
medium is forced out of the sacs into ports 256 and ss 
channels 254 situated in a bottom part of the electrode 
assembly, and by these means are transmitted to the 
pulsing electrode 258 and to the patient's skin surface 
saturating this interface, and reducing the impedance 



thereby. 

It will be apparent that electrode structures similar 
to structures 208 can also be employed in a harness- 
type garment which may include a belt, such as belt 14 
s and/or a shoulder strap, such as strap 18 as previously 
described. 

In still another form of the invention, the impedance 
reducing mechanism may include a fluid-pressure actu- 
ated mechanism for increasing pressure of a pulse elec- 
w trade against the patient's skin in response to a 
treatable heart condition being detected. Such fluid 
pressure actuated mechanism may include a gas car- 
tridge for tightening an electrode-carrying belt or strap 
such as belt 1 4 or strap 1 8 previously described. 
'5 One such embodiment consists of a gas source, 
(pressurized cylinder) 310, Figure 14, and an electri- 
cally-operated actuator, or squib, 312, located on or 
near the pulse generator package 210, with conduits 
314, for carrying gas under pressure to each electrode 
20 housing 316, upon activation of the gas source. 

A second such embodiment consists of a local gas 
source 318, and actuator 320, located in each electrode 
housing, as shown in Figures 16b and 16c. 

In both such embodiments, each electrode may 
ss have an inflatable cell or bladder 322. (Figures 15 and 
16) which at activation expands, supplying movement in 
two directions. 

At detection, an electrical signal is sent to the gas 
actuator, releasing the gas from the respective gas 
so source and pressurizing the inflatable cell. 

A resistive heater 234, held in proximity to the lower 
wall 326, of the fluid sac 328, by a thermally bonded 
membrane 330, or other attachment means, heats 
when activated, melting through the wall of the sac and 
> the membrane, thereby releasing electrolyte fluid or gel 
from the sac. 

Pressure supplied by the inflated cell squeezes the 
fluid out of the sac and into ports 332, and channels 
334, as in the previous embodiments saturating the skin 
contacting treatment electrode 336, and the skin sur- 
face. 

The movement of the cell by expansion is simulta- 
neously transmitted to the upper housing half 338, of 
the electrode assembly causing it to move upward, 
away from the skin. This movement, via an enclosed 
pocket 204 in the vest structure, and the reinforcements 
sewn within the vest or garment, transmits radial pres- 
sure against the chest wall, reducing the impedance at 
the electrode/skin interface. 

The monitoring base station may be equipped with 
a known volumetrically controlled source of gas that can 
check the integrity of the inflatable cell or bladder by ver- 
ifying the maintenance of pressure subsequent to test 
gas inflation by the monitoring system. 

The vest/harness structure is designed to provide 
sufficient slack space to permit long term wearing com- 
fort. The structure is initially fitted prior to day-to-day 
wear to ensure that this slack space is restricted to a 
dimension less than the combined electrode expansion 
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distances, ensuring adequate pressure for effective 
pulse delivery. . 

While only preferred embodiments of the invention 
have been described herein and in detail, the invention 
is not limited thereby and modifications can be made 
within the scope of the attached claims. 

Claims 

1 A patient-worn device for automatically delivering 
SSica. therapy to the heart upon ifte ^occurence 
of a treatable heart arrhythmia, the device compns 
£g monrtoring means (20. 22) ^J^^ina 
sensing the pattern's heart status, skin^ontecting 
treatment electrode means (32). a source of electn- 
cai energy (24) for supplying electrical pulses to the 
electrode means (32). discrimination means for 
receiving signals from the monrtoring means (20 
22) and determining the presence of a treatable 
heart arrhythmia, and switching means abated by 
the discrimination means responsive to the detec- 
tion of a treatable arrhythmia for conne^ngthe 
source of electrical energy (24) to the el^trode 
means (32) and applying appropriate elected 
pulses to the heart said patient-worn device being 
characterized by 

impedance reducing means actuated by fte dis- 
crimination means responsive to the deteottonofa 
treatable heart arrhythmia for automatically reduc- 
ing the impedance to electrical current ffow at an 
interlace between the electrode means (32) and the 
patient's skin. 

2. The device as defined in claim 1 wherein the elec- 
trode means (32) is carried on earner means (202) 
in the form of an upper body names* or garment 
and the impedance reducing means includes 
means for tightening the earner means ^2) 
thereby pressing the electrode means (32) against 
the skin. 

3 The device as defined in claim 1 which includes a 
" source (242) of electrically conductive fluid material 
(126) and wherein impedance reducing means 
ndudes means for releasing the electrical condu- 
cive material from said source (242) and del|ver,ng 
same to the interface between the electrode means 
(32) and the patient's skin. 

4. The device as defined in claim ' ***J»*2S 5 ° 
(1 0) is in the form of a body harness which includes 
a chest-encompassing belt (14) and an over-fte, 
shoulder strap (18). wherein the monrtoring means 
(20. 22) includes at least one monitor on each of 
safo belt (14) and said strap (18). and wherein the ss 
electrode means (32) includes at least* *ie putejng 
electrode on each of said bett (14) and said strap 
(18) 



5. Tne device as defined in claim 4,ni 
with an undergarment (34) over which i the device 
MO) is to be worn, the undergarment including 
ierturi (36) for the monitors (22) and electrodes 

, (32) 

6. The device as defined in claim 4 
ness comprises elastic means and is '^9*"^ 
aSeto exert a controlled expression 
the body by the monitoring means (20. 22 suffh 
dentto acquire reliable electrocardiographic sig- 

nals. 

The device as def ined in daim 4 wherein the chert 
belt (14) indudes means for measunng chest 
movement of respiration. 



s The device as defined in daim 1 wherein the device 
™mpnS a harness or vest (202). a subassembly 
20 SSSng the electrode means (32). the dona- 
tion means and conductor means connecting the 
ledJodT means (32) with the discnmination 
m S?and means 204. 206) for releasaWy s«ajr- 
Sgft. subassembly on the harness or vest (202). 

25 9 The device as def ined in daim 8 wherein the means 
* ^4 ^foTreleasab^securir«ftesubasse^ 
on the vest (202) indudes pocket means (204 in 
tte vit (202) for receiving and retaining the elec- 
30 node means (32. 218). 

10. The device as defined in claim 9 wherein Mg 
imoedance reducing means indudes means (23Z) 
'SSSX T fte efectrode means (218) wjthir , fte 
oxSet means (204) and thereby applying the elec- 

Ja SSfm^nl (21 8) with increased pressure against 
the patient's skin. 

11. ThedeviceasdefinedindaimlwhichincUJessig^ 
nal generating means (130. 132) aduated by fte 
discLnation means responsive to detection ^ a 
treatable arrhythmia for warning the patient, ana a 
P^eS aSed switch means (120) for d W 
She connection of the energy source to fte elec- 
ts trade means (32) 



40 



12. Thedeviceasdefinedindaim1lwheresarfswrt<ft 
means (120) comprises two switches (120). both of 
wSTlst be aSvated to delay such connection. 

13. The device as defined in daim ^ 
automatic voice signal generating means ^(130) 
actuated by the discrimination means tor advising 
S^titrt of information pertinent to the detection 
of a treatable arrhythmia. 

14. The device as defined in daim 13 wherein the gen- 
e ratingmeans(130)isadaptedtodel W erawam.ng 

of an impending high energy shock. 
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15. The device as defined in claim 1 wherein the dis- 
criminating means includes memory for converting 
signals received from the monitoring means (20. 
22) indicative of an excessively fast heart rate into a 
command for the energy source (24) to supply high 5 
energy shock treatment to the heart through the 
electrode means (32). 
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16. The device as defined in claim 1 wherein the dis- 
crimination means includes memory means (118) 
for converting signals received from the monitoring 
means (20, 22) indicative of an excessively slow 
heart rate into a command for the energy source 
(24) to supply pacing pulses to the heart through 
the electrode means (32). 16 



17. 



The device as defined in claim 2 or 3 wherein the 
impedance reducing means includes a common 
actuator means operated by the discrimination 
means for applying the tightening means (124) and 
for delivering a conductive fluid (1 26). 



20 



18. The device as defined in claim 17 including spring 
biasing means (124) urging the actuator means 
toward a tightening means-applying and conductive 2s 
fluid-delivering position, restraining means for the 
spring biasing means and trigger means operated 
by the discrimination means for releasing the 
restraining means. 



30 



19. The device as defined in claim 18 wherein the 
restraining means includes a heat destructable ele- 
ment (64) and the trigger means includes heating 
means (62) for destroying said element (64) and 
thereby releasing the spring biasing means (68). as 

20. The device as defined in claim 1 8, wherein a source 
(76) comprises at least one squeezable fluid cap- 
sule (76) and duct means (80) connecting the cap- 
sule (76) to a skin-contacting surface electrode 40 
means (84), and wherein the actuator means 
embraces the capsule (76) for movement the- 
realong by the spring biasing means (68) so as to 
squeeze fluid (126) from the capsule (76) through 

the duct means (80). 1 ^ 

21 . The device as defined in claim 18 including channel 
means (80, 82) in said surface (84) of the electrode 
means (32) for receiving fluid (126) from the duct 
means (80) and spreading same over the surface so 
(84). 

22. The device as defined in daim 18 wherein the actu- 
ator means includes plural actuators and the spring 
biasing means (68) urges the actuators apart to ss 
apply a tightening force to the harness or vest 
(202). 



impedance reducing means further includes cham- 
ber means (240) in the electrode means (218) for a 
capsule of conductive fluid (126), conduit means 
(254, 256) leading from the chamber means (240) 
to said interface and puncture means (246) oper- 
ated by the expander means for puncturing a cap- 
sule (242) in the chamber means (240) responsive 
to expansion of the electrode means (218). 

24. The device as defined in claim 23 wherein the elec- 
trode means (218) includes a top plate (232), a 
compression plate (238) forming an upper wall of 
the chamber means (240) and a chamber base 
plate, wherein the puncture means (246) is con- 
nected with the compression plate (238) and 
wherein the expander means comprises an expan- 
sion spring (224) for separating the top plate (232) 
from the compression plate (238). thereby expand- 
ing the electrode means (218) causing the puncture 
means (246) to puncture a capsule (242) in the 
chamber means (240), and causing the capsule 
(242) to be squeezed between the compression 
plate (238) and the base plate so as to supply fluid 
(126) to the interface through the conduit means 
(254.256). 

25. The device as defined in anyone of the preceding 
claims, which includes skin-contacting monitoring 
means (20. 22) for continuously monitoring heart 
rate and discrimination means for receiving signals 
from the monitoring means (20, 22) and comparing 
same with information in a memory (118) to deter- 
mine the presence of a treatable arrhythmia. 

26. The device as defined in claim 25 wherein the dis- 
crimination means includes means for detecting 
heart rates below a preset value and the source of 
electrical energy (24) is adapted to apply pacing 
pulses to the electrode means (32) for raising the 
heart rate. 



27. The device as defined in claim 25 wherein the dis- 
crimination means includes means for detecting 
heart rates above a preset value and the source of 
electrical energy (24) is adapted to apply a defibril- 
lating pulse to the electrode means (32) for effect- 
ing defibrillation. 

28. The device as defined in claim 25 wherein the body 
harness or vest (202) includes tightening means 
and a source of conductive fluid, and wherein the 
impedance reducing means includes means for 
applying the tightening means so as to increase 
pressure between the electrode means and the 
patient's skin, and the impedance reducing means 
further includes means for delivering the conductive 
fluid from the source to said interface. 



23. The device as defined in claim 10 wherein the 29. The device as defined in claim 1. wherein said elec 
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trode means (32; 258) has a conduce surface 
adapted for contact with a patients skin, forapp*- 
ing Appropriate electrical pulses to the patertjnd 
sakJ impedance reducing means is contained wrthin 
Sd Sode means (32 ; 258) and ^red to me e 
patient's skin by said electrode meanspa. 258) 
upon the sensing of a treatable ^rhythm afor 
rSucing the impedance between Jje conduce 
surface of the electrode means and the patients ^ 
skin. 

30 The device as claimed in daim 29, 

3 wherein said impedance reding means-sacon- 

ductrveflukJ(126)releasedbetween^ndu^ 
surface of said electrode means (258) and me 
patient's skin. 

31 The device as claimed in claim 30. herein said 
conductive fluid (126) is contained .n a housmg ^ 
comprising: 

a fluid container chamber (240); 
afluid containing sac (242) located withm said 
fluid container chamber (240); and 
a puncture mechanism (246) for punctunng ** 
said fluid containing sac (242). 



same to the said surface, restraining means for pre- 
veTng the spring biasing means from n^ng the 
Suators apart, and trigger means for releasing the 
restraining means. 

35. The device as defined in daim 34 induding a seo- 
orS squeezable fluid capsule (242) graced by 
2a sSnd actuator, and further dud means (25* 
?i) Stneing the second capsule (242) to said 
ScTol me electrode (258) for the ddrveryof 
Wl 26) fhereto by movement of the second actu- 
ator along the fluid capsule (242). 

36 Tne device as defined in claim 35 including chan- 
nels (Si) in the surface of the dectrode £58) for 
sheading fluid (126) received through the dud 
means (254, 256) across said surface. 

37 The device as ddined in daim 34 wherein the 
3? - ^ralrTng means includes a heat 

ment (64) and the trigger means .ndudes a heater 
means (62) for destroying same. 

n -rv.- dwice as defined in daim 34 induding an 
™Lure °n said surface of the pulsing electrode 
JS^d a sTsing dedrode (218) located in sa,d 
aperture. 



32. The device as claimed .n daim 30 or 31 

further comprising channd means (254. 256) r .me 
conductive surface of said electrode means 258) » 
forTeceiving the conductive fluid (1 26) and spread- 
ing me same over me conductive surface. 



33. The device as daimed in anyone of the claims 29 to ^ 

Serein said dectrode means (258) is^apted ^ 
sensing me existence of a treatable arrhythmia and 
appTy^g appropriate electrical pulses automatically 
to me heart upon sensing of an arrhythmia. ^ 

34 The device according to any of daims 29 1 to 33 1 for 
useinapatiert^ornbodyharnessorvest2^ 

applying dedrical energy £ 
^ in me treatmem of a heart^^m^a. the 

assembly induding a pulsing dectrode (258 hav 
ing a skin-contacting surface, at leastone squeeza- 
ble capsule (242) containing a conductive electrode 
SSJp!*). duct means (254, 256) connecting ^d 
capsule (242) to said surface of me electrode (258). 
aSaduatorembradng me capsule (242). a sec- so 
ond actuator, a springing means for urgingthe 
actuators apart, connectors for attaching me adua- 
tors to me harness whereby movement apart °f the 
actuators by me spring biadng means provKtesj a 
tigMening force on me harness for .ncreasmg pres- 55 
sure between said surface and me patients d«n. 
and further provides movement of me fust actuate 
atom me capsule (242) to squeeze fluid (126) 
m?o?gh me^ud means (254. 256) and ddiver 



39. Tne assembly accorting to any °f^ms29to33 
for use in a patient-worn body harness f 0 ^ 
for applying dedrical energy P"' 5 ^ 
LSent in me treatment of « 
me assembly induding a pulsing dectrode (Z&B) 
r?iinTa^kin y contacting surface^means de^rung a 
chamber (240) within me assemUy for a wpsule 
^42) d an electrically conducting flu* I (126). me 
assembly having a cover portion remde fromsarf 
STconLcting surface, a puncture me^s£46)for 
Paring a capsule (242) within me Camber 
SoV conduit means (254. 256) connecting me 
d^nbe?(240) wHh said skin contactinj .surface 
pressure means (238) for squeezing me capsule 
SI) and expander means (244) for moving the 
ewer' sCture away from said skin contaebngsur- 
STstasto increase me hdght of me assembly 
Simultaneously operating the puncture means 
(246) and me pressure means (238). 



40 The device as ddined in daim 39 wherdn the pres- 
l, re means (238) comprises a pressure plate (238) 

which me puncture means (246) is attach^anO 
wherdn me expander means (244) cornpr s^ an 
amansion spring (244) for separating me pressure 
STSTnd cover structure thereby increasing 
SThSS! of me assent* while decreasing me 
hdght d me chamber (240) and squeezing me cap- 
sule (242). 
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41. The device as defined in claim 40 wherein the 
puncture means (246) includes a curved needle 
earned by the pressure plate (238) for puncturing 
the capsule (242) from below on downward move- 
ment of the pressure plate (238). 5 

42. The device as defined in claim 39 in combination 
with a body harness or vest (202) which includes 
pocket means (204) for receipt of the assembly and 
pocket closure means (206) for releasably encap- io 
sulating the assembly in the pocket means (204). 

43. The device as defined in claim 39 wherein the 
expander means comprises an expandable pneu- 
matic chamber means within the electrode struc- is 
ture and a source of fluid pressure (310) for 
supplying fluid to said chamber means whereby the 
chamber means is expanded upon the detection of 
a treatable arrhythmia. 



20 

44. The device as defined in claim 43 wherein said 
source (310, 318) is contained within the electrode 
structure. 

45. The device as defined in claim 43 wherein said ss 
source (310) is supported on the belt or harness. 

46. The device as defined in claim 43 wherein the 
pneumatic chamber means has an expansion 
dimension sufficient to take up a maximum slack so 
dimension of the vest or harness with a safety mar- 
gin. 



of the following functions, namely: 

a. automatic testing of the monitoring means 
(20, 22) with calibrated input signals; 

b. unloading of a memory forming part of the 
discriminating means; 

c. testing and recharging of the source of elec- 
trical energy; 

d. transmitting memory contents and sensed 
detection signals by telephone to remote health 
car personnel; 

e. allowing remote health care personnel to 
communicate by telephone with the patient to 
operate the patient-worn device (10); and 

f. serving as a high-volume memory storage 
element for patient and device data. 

51. The maintenance system as defined in claim 49 
wherein the maintenance system is in the form of a 
stand for receipt of a carrier means 202 of a patient- 
worn device in the form of an upper body harness 
or garment thereon with the signal receiving and 
delivery means on the stand in register with the 
monitoring means (20, 22) and electrode means 
(32) on the harness. 

52. The maintenance system as defined in claim 51 
wherein the maintenance system includes means 
for transmitting test data, memory contents, and 
patient arrhythmia detection signals via telephone 
to a remote health care facility. 



47. The device as defined in claim 43 which includes a 
maintenance subsystem for the belt or harness, as 1. 
said maintenance subsystem including a pneu- 
matic connection permitting periodic inflation of the 
chamber means to ensure correct harness adjust- 
ment and adequate expansion and leak-tight integ- 
rity of the chamber means. ^ 

48. The device as defined in claim 43 wherein the 
puncture means comprises means for heating a 
capsule in the chamber means so as to heat-rup- 
ture the capsule. ^ 

49. A maintenance system for a patient-worn device 
as defined in any of the preceding claims, including 
means interfacing with monitoring means (20, 22) 
and electrode means (32) of the patient-worn so 
device (10) for testing operational status of the 
patient-worn device (10) and means for recording 
and storing the memory contents of the patient- 
worn device (10). 
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50. The maintenance system as defined in claim 49 
having signal receiving and delivering means for 
interfacing with the monitoring means (20. 22) and 
the electrode means (32) for providing at least one 
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Patientengetragene Vorrichtung zur automatischen 
Abgabe einer elektrischen Therapie an das Herz 
bei dem Auftreten einer behandelbaren Herz- 
Arrhythmie mit: 

einer Uberwachungseinrichtung (20, 22) zum 
kontinuierlichen Erfassen des Herzstatus des 
Patienten, 

- einer hautkorrtaktierenden Behandlungselek- 
trodeneinrichtung (32), 

- einer elektrischen Energiequelle (24) zur Liefe- 
rung elektrischer Impulse an die Elektroden- 
einrichtung (32), 

- einer Diskriminationseinrichtung zum Empfang 
von Signalen von der Uberwachungseinrich- 
tung (20, 22) und zur Bestimmung des Vorhan- 
denseins einer zu behandelnden Herz- 
Arrhythmie, und 

einer Schafteinrichtung, die durch die Diskrimi- 
nationseinrichtung abhangig von der Detektion 
einer behandelbaren Arrhythmie betatigt wird, 
urn die elektrische Energiequelle (24) mit der 
Elektrodeneinrichtung (32) zu verbinden und 
geeignete elektrische Impulse an das Herz 
anzulegen, 
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STCSSSSL-nd. Einrichtung. die 
SJJ Detektton einer behandelbaren 
S^SSmie dutch die Distoi^natonse.m,*- 

S den elektrischen StromfluB an ^ 

IScSe zwischen der E.eWrodene.nnchtung (32) und 

der Haul des Patienten betatgt wird. 

Vorrichtung nach Anspruch 1 , 

U (32) g«gw *> H » ut sm** 8 """ 1 



I W*rld«mgi>achAnspni*1. 

!fiTn <*e Zwischenffiche zwischen der EleWro- 
SSSiSrSo *** Hautdes Patienten zu 
bringen. 

4 Vorrichtung nach Anspruch 1. 

ausgebildet 1st. welches einen ^^^T 

Gurt (14) und einen ^^^i^Sis 
daB die Oberv«chungse.nncrrtung (20 
wenigstens eine Ubewachungseinhert auf aem 
S?4) und dem Riemen 
daB die Elektrodene.m.mung (^J^«'s w e g 
stens eine Impulseleklrode auf dem Gurt (14) una 
dem Riemen (18) aufweist 



7 Vorrichtung nach Anspruch 4, 

sen der Brustbewegung be.m Atmen aufweist 

5 8 Vbrrichtung nach Anspruch 1 . 
dadurch gekennzeichnet, 
daB die Vorrichtung ein Gu«W * Jf^SSJSSI 
(202) . eine ^^^Jnd 

eine Lenu, /y . ^ der oisknminationsein- 

tJ-«2SlSi * e Lirtohtung (204. 206) 

, 5 GurtzetToder der Weste (202) aufwe,st. 
9 Vorrichtung nach Anspruch 8. 

^SSSSSTwa) zum .Osbaren Befe- 
d aBd,e E.n ctong(204 2U ^ eine 

20 stigen der Unteremhert an a auf . 
Tascheneinrichtung (204) an der we. v 
weist. urn die Elektrodeneinnchtung (32. a 
zunehmen und zu halten. 



25 1 a Vorrichtung nach Anspruch 9. 

dadurch gekennzeidhnet, ^ ej ne 

J" SSl der Elektroden- 

Einnchtung (232) ^ m *~~. Tasc h en einrichtung 

ten angelegt ist. 
11. Vorrichtung nach Anspruch 1 . 

die durcnaie Lm> behan delnden Anhyth- 

von der Detektoon ^wzubenana ^ ^ 

ntiebetatigtv«^,umd^Pa^a^ 

« «n« P**^^?. Inergie- 
vorgesehen sind. urn die y«™™" * 2U verzo- 
quelle mit der Elektrodeneinnchtung (32) zu verzo- 

gern. 



5. Vorrichtung nach Anspruch 4. ^ 

^CSSSTSl einer Umen^ung 
wX^SL die Vorncwung POOM" 
S3 die UnterbeWeidung Ofmungen <g**£ 
Serwachungseinheiten (22) und die Elektroden ^ 

(32) aufweist. 
6 Vorrichtung nach Anspruch 4, 

graf techer Signale ausreichend ist. 



12 Vorrichtung nach Anspruch 11. 

13. Vorrichtung nach Anspruch 1. 

kriminationseinrichtung beWgt w«d urn 
Patienten Intormationen 
einer zu behandelnden Arrhythmie zu geoen. 



14. Vorrichtung nach Anspruch 13. 
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dadurch gekennzelchnet, 
da(3 die Erzeugungseinrichtung (130) zur Abgabe 
einer Warnung eines bevorstehenden Hochener- 
gieschocks ausgelegt ist. 

5 

15. Vorrichtung nach Anspruch 1, 
dadurch gekennzelchnet, 

daB die Diskriminationseinrichtung einen Speicher 
aufweist, urn Signale, die von der Oberwachungs- 
einrichtung (20, 22) als Hinweis auf eine ObermaBig w 
hohe Herzfrequenz empfangen werden, in einen 
Befehl fOr die Energiequelle (24) zu konvertieren, 
urn durch die Elektrodeneinrichtung (32) das Herz 
mit einer Hochenergieschockbehandlung zu ver- 
sorgen. 1S 

16. Vorrichtung nach Anspruch 1, 
dadurch gekennzelchnet, 
da(3 die Diskriminiationseinrichtung eine Speicher- 
einrichtung (118) aufweist um Signale, die von der 20 
Oberwachungseinrichtung (20. 22) als Hinweis auf 
eine zu niedrige Herzfrequenz empfangen werden, 
in einen Befehl for die Energiequelle (24) zu kon- 
vertieren, um durch die Elektrodeneinrichtung (32) 
Schrittmacherimpulse an das Herz abzugeben. 2s 

17. Vorrichtung nach Anspruch 2 oder 3, 
dadurch gekennzeichnet, 

daB die impedanzreduzierende Einrichtung eine 
herkOmmliche Betatigungseinrichtung aufweist, die 30 
durch die Diskriminationseinrichtung betrieben 
wird, umdie Straffungseinrichtung (124) anzuwen- 
den und ein leitendes Fluid (126) abzugeben. 



18. Vorrichtung nach Anspruch 17, 35 
dadurch gekennzeichnet, 

daB eine federgespannte Einrichtung (124) zum 
DrOcken der Betatigungseinrichtung zu einer Posi- 
tion, in der die Straffungseinrichtung angewendet 
und das leitende Fluid abgegeben wird, eine Ruck- 40 
halteeinrichtung fur die federgespannte Einrichtung 
und eine Triggereineinrichtung vorgesehen sind, 
die durch die Diskriminationseinrichtung zum 
LGsen der RQckhalteeinrichtung betrieben wird. 

45 

19. Vorrichtung nach Anspruch 18, 
dadurch gekennzelchnet, 

daB die RQckhalteeinrichtung ein hitzezerstOrbares 
Element (64) aufweist, und daB die Triggereinrich- 
tung eine Heizeinrichtung (62) aufweist, um das so 
Element (64) zu zerstOren und dadurch die feder- 
gespannte Einrichtung (68) zu lOsen. 



20. Vorrichtung nach Anspruch 18, 
dadurch gekennzeichnet, 
daB eine Quelle (76) wenigstens eine ausdruck- 
bare Fluidkapsel (76) und eine Kanaleinrichtung 
(80) aufweist, welche die Kapsel (76) mit einer 
hautkontaktierenden Elektrodeneinrichtungsflache 



(84) verbindet, und daB die Betatigungseinrichtung 
die Kapsel (76) zum Bewegen entlang dieser durch 
die federgespannte Einrichtung (68) umschlieBt, 
um das Fluid (126) aus der Kapsel (76) durch die 
Kanaleinrichtung (80) auszudrucken. 

21. Vorrichtung nach Anspruch 18, 
dadurch gekennzeichnet, 

daB Rilleneinrichtungen (80, 82) in der Flache (84) 
der Elektrodeneinrichtung (32) vorgesehen sind, 
um von der Kanaleinrichtung (80) das Fluid (126) 
aufzunehmen und dieses uber der Oberf lache (84) 
zu verteilen. 

22. Vorrichtung nach Anspruch 18, 
dadurch gekennzelchnet, 

daB die Betatigungseinrichtung eine Vielzahl von 
Betatigungseinheiten aufweist, und daB die feder- 
gespannte Einrichtung (68) die Betatigungseinhei- 
ten beiseite druckt, um eine Straffungskraft an dem 
Gurtzeug oder der Weste (202) anzulegen. 

23. Vorrichtung nach Anspruch 10, 
dadurch gekennzeichnet, 

daB die impedanzreduzierende Einrichtung weiter 
eine Kammereinrichtung in der Elektrodeneinrich- 
tung (218) fQr eine Kapsel des leitenden Fluides 
(126), eine Kanaleinrichtung (254, 256), welche 
von der Kammereinrichtung (240) zu der Zwischen- 
f lache fuhrt, und eine Punktiereinrichtung (246) auf- 
weist, welche durch die Ausdehneinrichtung zum 
Punktieren einer Kapsel (242) in der Kammerein- 
richtung (240) abhangig von einer Ausdehnung der 
Elektrodeneinrichtung (218) betrieben wind. 

24. Vorrichtung nach Anspruch 23, 
dadurch gekennzelchnet, 

daB die Elektrodeneinrichtung (218) eine Kbpf- 
platte (232), eine Druckplatte (238) zum BikJen der 
oberen Wand der Kammereinrichtung (240) und 
eine KammerfuBplatte aufweist, 
daB die Punktiereinrichtung (246) mit der Druck- 
platte (238) verbunden ist, und 
daB die Ausdehneinrichtung eine Ausdehnfeder 
(224) zum Trennen der Kbpfplatte (232) von der 
Druckplatte (238) aufweist, wodurch die Elektro- 
deneinrichtung (218) ausgedehnt wird, wobei die 
Punktiereinrichtung (246) zum Punktieren der Kap- 
sel (242) in der Kammereinrichtung (240) veranlaBt 
wird und bewirkt wird, daB die Kapsel (242) zwi- 
schen der Druckplatte (238) und der FuBplatte aus- 
gedrOckt wird, um Fluid (1 26) durch die 
Kanaleinrichtung (254, 256) an die Zwischertf lache 
abzugeben. 



55 



25. Vorrichtung nach einem der vorhergehenden 
Anspruche, 

dadurch gekennzelchnet, 

daB eine hautkontaktierende Uberwachungsein- 
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richtung (20, 22) zur kontinuierlichen Oberwachung 
der Herzfrequenz und eine Diskriminationseinrich- 
tung zum Empfangen von Signalen von der Uber- 
wachungseinrichtung (20, 22) und zum Vergleichen 
dieser mit Informationen in einem Speicher (118) 5 
vorgesehen sind, um das Vorhandensein einer zu 
behandelnden Arrhythmia zu bestimmen. 

26. Vorrichtung nach Anspnjch 25, 

dadurch gekennzeichnet, ™ 
daB die Diskriminationseinrichtung eine Einrich- 
tung zum Ermitteln der Herzfrequenz en unterhalb 
eines vorgegebenen Wertes aufweist, und daS die 
elektrische Energiequelle (24) zum An I eg en von 
Schrittmacherimpulsen an die Elektrodeneinrich- 15 
tung (32) au&getegt ist, um die Herzfrequenz zu 
erhOhen. 

27. Vorrichtung nach Anspruch 25, 

dadurch gekennzeichnet, 20 
da8 die Diskriminationseinrichtung eine Einrich- 
tung zum Ermitteln von Herzfrequenzen oberhalb 
eines vorgegebenen Wertes aufweist, und daB die 
elektrische Energiequelle (24) zum Anlegen von 
Defibrillationsimpulsen an die Elektrodeneinrich- 25 
tung ausgelegt ist, um eine Defibrillation zu bewir- 
ken. 

28. Vorrichtung nach Anspruch 25, 

dadurch gekennzeichnet, 30 
daB das KOrpergurtzeug Oder die Weste (202) eine 
Straffungseinrichtung und eine Quelle lertenden 
RukJes aufweist, und 

daB die impedanzreduzierende Einrichtung eine 
Einrichtung zum Anwenden der Straffungseinrich- 35 
tung aufweist, um den Druck zwischen der Elektro- 
deneinrichtung und der Haut des Patienten zu 
erhohen, und 

daB die impedanzreduzierende Einrichtung weiter 
eine Einrichtung zum Abgeben des lertenden Rui- 40 
des von der Quelle an die Zwischenf lache aufweist 

29. Vorrichtung nach Anspruch 1 , 
dadurch gekennzeichnet, 

daB Elektrodeneinrichtung (32; 258) eine leitende 45 
Fiache aufweist welche zum Kbrrtakt mit der Haut 
eines Patienten ausgelegt ist um an dem Patienten 
geeignete elektrische Impulse anzulegen, und 
daB die impedanzreduzierende Einrichtung inner- 
halb der Elektrodeneinrichtung (32, 258) angeord- so 
net und durch die Elektrodeneinrichtung (32; 258) 
ein Erfassen einer zu behandelnden Arrhythmie an 
die Haut des Patienten gebracht ist, um die Impe- 
danz zwischen der leitenden Rache der Elektro- 
deneinrichtung und der Haut des Patienten zu 55 
reduzieren. 

30. Vorrichtung nach Anspruch 29, 
dadurch gekennzeichnet, 



daB die impedanzreduzierende Einrichtung ein lei- 
tendes Fluid (126) ist, welches zwischen der lerten- 
den Fiache der Elektrodeneinrichtung (258) und 
der Haut des Patienten freigegeben wind. 

31. Vorrichtung nach Anspruch 30, 
dadurch gekennzeichnet 

daB das leitende Ruid (126) in einem Geh&use ent- 
halten ist, welches eine Fluidbeharterkammer 
(240), einen fluidenthaltenden Sack (242), der in 
der Ruidbehaiterkammer (240) angeordnet ist und 
einen Punktiermechanismus (246) zum Punktieren 
des fluidenthaltenden Sacks (242) aufweist 

32. Vorrichtung nach Anspruch 30 oder 31 , 
dadurch gekennzeichnet 

daB weiter eine Rilleneinrichtung (254, 256) in der 
leitenden Fiache der Elektrodeneinrichtung (258) 
vorgesehen ist, um das leitende Fluid (126) aufzu- 
nehmen und dieses uber die leitende Fiache zu 
verteilen. 

33. Vorrichtung nach einem der AnsprQche 29 bis 32, 
dadurch gekennzeichnet 

daB die Elektrodeneinrichtung (258) zum Erfassen 
des Vorhandenseins einer zu behandelnden 
Arrhythmie und zum automatischen Anlegen geeig- 
neter elektrischer Impulse an das Herz bei Erfas- 
sen einer Arrhythmie ausgelegt ist 

34. Vorrichtung nach einem der AnsprQche 29 bis 33. 
dadurch gekennzeichnet 

daB diese zum Gebrauch mit einem patientengetra- 
genen KOrpergurtzeug Oder einer Weste (202) zum 
externen Anlegen elektrischer Energieimpulse an 
den Patienten zu der Behandlung einer Herzarry- 
hthmie vorgesehen ist, und daB die Vorrichtung: 

- eine Impulselektrode (258) mit einer hautton- 
taktierenden Rache, 

- wenigstens eine ausdrQckbare Kapsel (242). 
welche ein leitendes ElektrodenflukJ (126) 
beinhaltet. 

- eine Kanaleinrichtung (254, 256), welche die 
Kapsel (242) mit der Fiache der Elektrode 
(258) verbindet. 

- eine erste Betatigungseinheit welche die Kap- 
sel (242) umfaBt 

eine zwerte Betatigungseinheit, 
eine federgespannte Einrichtung zum Ausein- 
anderdrOcken der Betfitigungseinheiten, 
Verbindungseinhecten zum Befestigen der 
Betatigungsemheiten an dem Gurtzeug, wobei 
eine Auseinanderbewegung der Betatigungs- 
einheiten durch die federgespannte Einrich- 
tung eine Straffungskraft an dem Gurtzeug zur 
Erhdhung des Drucks zwischen der Rache und 
der Haut des Patienten bewirkt und weiterhin 
eine Bewegung der erst en Betatigungseinheit 
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entlang der Kapsel (242) bewirkt, urn durch die 
Kanaleinrichtung (254, 256) Fluid (126) auszu- 
drQcken. und dieses an die Fiache abzugeben, 
eine RQckhalteinrichtung zum Hindern der 
federgespannten Einrichtung, die Betatgungs- s 
einheiten auseinanderzubewegen, und 
eine Trigger-Einrichtung zum Lflsen der Ruck- 
halteeinrichtung 



aufweist 



10 



35. Vorrichtung nach Anspruch 34, 
dadurch gekennzeichnet, 
daB eine zweite ausdrOckbare Fluidkapsel (242), 
welche durch die zweite Betfitigungseinheit urnfeBt is 
ist, und eine weitere Kanaleinrichtung (254, 256) 
vorgesehen sind, welche die zweite Kapsel (242) 
mit der Fiache der Elektrode (258) verbindet urn 
Fluid (126) dorthin durch eine Bewegung der zwen 
ten Betatigungseinheit entlang der Fluidkapsel 20 
(242) abzugeben. 

36. Vorrichtung nach Anspruch 35, 
dadurch gekennzeichnet, 

daB Rillen (254) in der Fiache der Elektrode (258) 25 
vorgesehen sind, um uber die Fiache das Fluid 
(126) zu verteilen, welches von der Kanaleinrich- 
tung (254, 256) aufgenommen wurde. 

37. Vorrichtung nach Anspruch 34, 30 
dadurch gekennzeichnet, 

daB die ROckhalteeinrichtung ein hitzezerstOrbares 
Element (64) aufweist, und 
daB zu dessen ZerstOrung die Triggereinrichtung 
eine Heizeinrichtung (62) aufweist. 35 

38. Vorrichtung nach Anspruch 34, 
dadurch gekennzeichnet, 
daB eineOffnung in der Fiache der Impulselektrode 
(258) vorgesehen ist, und daB eine Sensorelek- 40 
trode (218) in der Offnung angeordnet ist. 

39. Vorrichtung nach einem der AnsprQche 29 bis 33, 
dadurch gekennzeichnet, 

daB diese zur Verwendung an eihem patientenge- 45 
tragenen KOrpergurtzeug Oder einer Weste (202) 
zum externen Anlegen elektrischer Energieimpulse 
an den Patienten bei der Behandlung einer Herz- 
Arrhythmie vorgesehen ist, und daB 

so 

eine Impulselektrode (258) mit einer hautton- 
taktierenden Fiache, 

eine Einrichtung, die eine Kammer (240) inner- 
halb der Vorrichtung fQr eine Kapsel (242) 
eines elektrisch leitenden Fluides (126) defi- ss 
niert, 

ein Deckbereich efttfernt von der hautkontak- 
tierenden Fiache, 

eine Punktiereinrichtung (246) zum Punktieren 



einer Kapsel (242) innerhalb der Kammer 
(240), 

eine Kanaleinrichtung (254, 256), welche die 
Kammer (240) mit der hautkontaktierenden 
Fiache verbindet, 

eine Druckeinrichtung (238) zum AusdrOcken 
der Kapsel (242), und 

eine Aufwerteinrichtung (244) zum Bewegen 
des Deckbereichs von der hautkontaktierenden 
Fiache weg aufweist, um die HOhe der Vorrich- 
tung zu vergrOBern, wahrend gleichzeitig die 
Punktiereinrichtung (246) und die Druckein- 
richtung (238) betrieben werden, vorgesehen 
sind. 

40. Vorrichtung nach Anspruch 39, 
dadurch gekennzeichnet, 

daB die Druckeinrichtung (238) eine Druckplatte 
(238) aufweist, welche eine obere Wand der Kam- 
mer (240) bitefet, und an der die Punktiereinrichtung 
(246) bef estigt ist und 

daB die Ausdehneinrichtung (244) eine Ausdehnfe- 
der (244) zum Trennen der Druckplatte (238) und 
des Deckbereichs aufweist, wodurch die Hdhe der 
Vorrichtung vergrOBert wird. wahrend die Hdhe der 
Kammer (240) verringert und die Kapsel (242) aus- 
gedrOckt wird. 

41. Vorrichtung nach Anspruch 40, 
dadurch gekennzeichnet, 

daB die Punktiereinrichtung (246) eine gebogene 
Nadel aufweist welche von der Druckplatte (238) 
zum Punktieren der Kapsel (242) von unten bei 
einer Nachuntenbewegung der Druckplatte (238) 
gehalten ist 

42. Vorrichtung nach Anspruch 39, 
dadurch gekennzeichnet, 

daB eine Kbmbination mit einem KOrpergurtzeug 
Oder einer Weste (202) vorgesehen ist, welche eine 
Tascheneinrichtung (204) zur Aufnahme der Vor- 
richtung und eine TaschenverschluBeinrichtung 
(206) zum lOsbaren EinschlieBen der Vorrichtung in 
der Tascheinrichtung (204) aufweist. 

43. Vorrichtung nach Anspruch 39, 
dadurch gekennzeichnet, 
daB die Ausdehneinrichtung eine ausdehnbare 
pneumatische Kammereinrichtung innerhalb der 
Elektrodenanordnung und eine Fluiddruckquelle 
(310) zum Abgeben von Fluid an die Kammerein- 
richtung aufweist, wodurch die Kammereinrichtung 
bei Detektion einer behandelbaren Arrhythmie aus- 
gedehnt wird. 

44. Vorrichtung nach Anspruch 43, 
dadurch gekennzeichnet, 
daB die Quelle (310. 318) innerhalb der Elektroden- 
anordnung angeordnet ist. 
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45. Vorrichtung nach Anspruch 43. 
dadurch gekennzelchnet, 

daf3 die Quelle (310) auf dem Gurt oder dem Gurt- 
zeug angebracht ist 

5 

46. Vorrichtung nach Anspruch 43, 
dadurch gekennzelchnet, 

daB die pneumatische Kammereinrichtung eine 
Aufwett-Schlaffheit die GrdBe der Weste oder des 
Gurtzeugs mit einer Sicherhertsmarche aufzufOllen. 10 

47. Vorrichtung nach Anspruch 43, 
dadurch gekennzelchnet, 

daB fOr den Gurt oder das Gurtzeug ein Wartungs- 
urrtersystem vorgesehen ist, welches eine pneuma- 15 
tische Verbindung aufweist, die ein periodisches 
Aulblasen der Kammereinrichtung zur Sicherstel- 
lung einer richtigen Gurtzeugeinstellung, eine 
adequate Ausdehnung und eine Dichtigkert der 
Kammereinrichtung gew&hrieistet. 20 

48. Vorrichtung nach Anspruch 43, 
dadurch gekennzelchnet, 

daB die Punktiereinrichtung eine Einrichtung zum 
Heizen der Kapsel in der Kammereinrichtung auf- 25 
weist, um ein Aufplatzen der Kapsel durch Httze zu 
bewirken. 

49. Wartungssystem fQr eine patientengetragene Vor- 
richtung nach einem der vorausgehenden AnsprQ- 30 
che, 

dadurch gekennzelchnet, 

daB zum Testen des Betriebsstatus der patienten- 
getragenen Vorrichtung (10) eine Einrichtung, wel- 
che mit einer Uberwachungseinrichtung (20, 22) 35 
und einer Elektrodeneinrichtung (32) der patienten- 
getragenen Vorrichtung (10) verbunden ist, und 
eine Einrichtung zum Aufzeichnen und Speichern 
der SpeicherinhaJte der patierrtengetragenen Vor- 
richtung (10) vorgesehen sind. 40 

50. Wartungssystem nach Anspruch 49, 
dadurch gekennzelchnet, 

daB eine Signalempfangs- und Erzeugungseinrich- 
tung zum Verbinden zwischen der Uberwachungs- 45 
einrichtung (20, 22) und der Elektrodeneinrichtung 
(32) zum Bereitsteilen wenigstens einer der folgen- 
den Funktionen vorgesehen ist, namlich: 

a) automatisches Testen der Uberwachungs- so 
einrichtung (20, 22) mit kalibrierten Eingangs- 
signalen; 

b) Entladen eines ein en Speicher bildenden 
Teils der Diskriminationseinrichtung; 

c) Testen und Wiederauf laden der elektrischen 55 
Energiequelle; 

d) Ubermitteln der Speicherinhalte und der 
gemessenen Detektionssignale uber Teiefon 
zu entferntem medizinischen FachpersonaJ; 



e) Gewdhrleisten einer Kommunikation uber 
Telefon des entferrrten medizinischen Fachper- 
sonals mit dem Patienten, um die patientenge- 
tragene Vorrichtung (10) zu betatigen; 

f) Gewahrleisten eines Speicherelements mit 
groBem Speichervolumen fur Patienten- und 
Vorrichtungsdaten. 

51. Wartungssystem nach Anspruch 49, 
dadurch gekennzelchnet 

daB das Wartungssystem als ein Stfinder zur Auf- 
nahme einer Tragereinrichtung (202) einer als ein 
OberkOrpergurtzeug oder ein KleidungsstQck aus- 
geformten patierrtengetragenen Vorrichtung ausge- 
bildet ist, wobei die Signalempfangs- und 
Erzeugungseinrichtung auf dem Stdnder in Dek- 
kung mit der Uberwachungseinrichtung (20, 22) 
und der Elektrodeneinrichtung (32) des Gurtzeugs 
ist. 

52. Wartungssystem nach Anspruch 51, 
dadurch gekennzelchnet, 

daB eine Einrichtung zum Ubermitteln von Testda- 
ten, Speicherinhalten und Detektionssignalen von 
Patientenarrhythmieren Ober Telefon zu einer ent- 
ferrrten medizinischen Fach einrichtung vorgesehen 
ist. 

Revendications 

1 . Dispositif porte par un patient destine k administrer 
automatiquement une electrotherapie au coeur si 
survierrt une arythmie cardiaque reclamant traite- 
ment, le dispositif comprenant : des moyens de 
monitorage (20, 22) pour sonder en continu I'etatdu 
coeur du patient, des moyens d'electrodes de trai- 
tement (32) en contact avec ia peau, une source 
d'energie eiectrique (24) destinee & fournir des 
impulsions electriques aux moyens d'electrodes 
(32), des moyens de discrimination pour recevoir 
des signaux en provenance des moyens de monito- 
rage (20, 22) et determiner la presence d'une aryth- 
mie cardiaque reclamant traitement, et des moyens 
de commutation enclenches par les moyens de dis- 
crimination en reponse & la detection d'une aryth- 
mie reclamant traitement destines k raccorder la 
source d'energie eiectrique (24) aux moyens 
d'electrodes (32) et & appliquer au coeur les impul- 
sions electriques appropriees, ledit dispositif porte 
par un patient etant caract6ris4 par des moyens 
de reduction de I 'impedance enclenches par les 
moyens de discrimination en reponse k !a detection 
d'une arythmie cardiaque reclamant traitement, 
destines k reduire automatiquement J'impedance k 
la circulation du courant eiectrique au niveau d'une 
interface entre les moyens d'electrodes (32) et la 
peau du patient 

2. Dispositif selon ia Revendication 1 , dans lequel les 
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moyens d' Electrodes (32) sort portEs par des 
moyens de support (202) sous forme d'un harnais 
ou d'un vEtement pour ie haut du corps et les 
moyens de rEduction de UmpEdance comprennert 
des moyens pour resserrer les moyens de support 5 
(202) et p de ce fait, pressor les moyens d'Electrode 
(32) contre la peau. 

3. Dispositif selon la Revendication 1, qui comprend 
une source (242) de matEriau f luide Electroconduc- 10 
teur (126) et dans lequel les moyens de rEduction 
de I'impEdance comprennent des moyens pour 
libErer de ladite source (242) le matEriau Electro- 
conducteur et le faire sortir k Interface entre les 
moyens d'Electrodes (32) et la peau du patient 15 

4. Dispositif selon la Revendication 1, dans lequel le 
dispositif (10) sous forme d'un harnais corporal 
comprend une ceinture (14) entourant la poitrine et 
une bretelle (18), dans lequel les moyens de moni- 20 
torage (20. 22) comprennent au moins un moniteur 
sur chacune de ladite ceinture (1 4) et de ladite bre- 
telle (18), et dans lequel les moyens d'Electrode 
(32) comprennent au moins une Electrode d'impul- 
sion sur chacune de ladite ceinture (1 4) et de ladite 25 
bretelle (18). 

5. Dispositif selon la Revendication 4 en combinaison 
avec un sous-vStement (34) au dessus duquel doit 
Etre porte le dispositif (10), le sous-v§tement com- 30 
portarrt des ouvertures (36) pour les moniteurs (22) 
et les Electrodes (32). 

6. Dispositif selon la Revendication 4 dans lequel le 
harnais comprend des moyens elastiques et est 35 
rEglable en longueur pour faire exercer une force de 
compression contrdlee contre le corps par les 
moyens de monitorage (20. 22) suffisante pour 
acquerir des signaux Electrocardiographiques f ia- 
bles. 40 

7. Dispositif selon la Revendication 4 dans lequel la 
ceinture (14) de poitrine comprend des moyens 
pour mesurer le dEplacement de la cage thoracique 
pendant la respiration. 45 

8. Dispositif selon la Revendication 1. dans lequel le 
dispositif comprend un harnais ou un gilet (202). un 
sous-ensemble comprenant les moyens d'Electro- 
des (32). les moyens de discrimination et des so 
moyens conducteurs reliant les moyens d'Slectro- 
des (32) aux moyens de discrimination, et des 
moyens (204, 206) pour fixer de maniEre libErable 
le sous-ensemble sur le harnais ou le gilet (202). 

55 

9. Dispositif selon la Revendication 8, dans lequel les 
moyens (204, 206) pour fixer de maniEre libErable 
le sous-ensemble sur le gilet (202) comprennent 
des moyens de poche (204) dans le gilet (202) des- 



tines k recevoir et retenir les moyens d'Electrodes 
(32, 218). 

10. Dispositif selon la Revendication 9, dans lequel les 
moyens de reduction de 1'impEdance comprennent 
des moyens (232) pour dilater des moyens d'elec- 
trodes (218) k I'intErieur des moyens de poche 
(204) et ainsi appliquer contre la peau du patient les 
moyens d'Electrodes (218) avec une pression 
accrue. 

11. Dispositif selon la Revendication 1, qui comprend 
des moyens (130, 132) de gEnEration de signaux 
command Es par les moyens de discrimination en 
rEponse k la dEtection d'une arythmie cardiaque 
rEclamant traitement, destinEs k prEvenir le patient, 
et un moyen d'interrupteur (120) commandE par le 
patient pour retarder la connexion de la source 
cTEnergie aux moyens d'Electrodes (32). 

12. Dispositif selon la Revendication 1 1 , ou ledit moyen 
d'interrupteur (120) comprend deux interrupteurs 
(120) qui doivent tous deux Etre activEs pour retar- 
der cette connexion. 

13. Dispositif selon la Revendication 1, qui comprend 
un moyen (130) de gEnEration automatique de 
signaux vocaux commandE par les moyens de dis- 
crimination, destinE k porter k la connaissance du 
patient des informations pertinentes concernant la 
dEtection d'une arythmie rEclamant traitement. 

14. Dispositif selon la Revendication 13, dans lequel le 
moyen (130) de gEnEration est apte k Emettre un 
avertissement d'un choc d'Energie ElevEe immi- 
nent. 

15. Dispositif selon la Revendication 1, dans lequel les 
moyens de discrimination comprennent des 
moyens de mEmoire pour convertir les signaux 
recus des moyens de monitorage (20, 22) indicatifs 
d'un rythme cardiaque exagErEment rapide en une 
commande pour la source d'Energie (24) de fburnir 
au coeur un traitement par choc d'Energie ElevEe 
par I'intermEdiaire des moyens d'Electrodes (32). 

16. Dispositif selon la Revendication 1, dans lequel les 
moyens de discrimination comprennent des 
moyens de mEmoire (118) pour convertir les 
signaux recus des moyens de monitorage (20, 22) 
indicatifs d'un rythme cardiaque exagErEment lent 
en une commande pour la source d'Energie (24) de 
fournir des impulsions stimulatrices au coeur par 
I'intermEdiaire des moyens d'Electrodes (32). 

17. Dispositif selon la Revendication 2 ou 3, dans 
lequel le moyen de rEduction de I'impEdance com- 
prend un moyen d'actionneur commun commandE 
par les moyens de discrimination pour I'application 
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des moyens de serrage (124) et pour d&ivrer un 
fluide conducteur (126). 

18. Dispositif selon la Revendication 17, comprenant 
des moyens de charge par ressort (1 24) poussant s 
le moyen d'actionneur vers une position d'applica- 
tion des moyens de serrage et de d6charge du 
fluide conducteur, des moyens d'errtrave pour les 
moyens de charge par ressort et des moyens de 
d6clenchement commandos par les moyens de dis- 10 
crimination et destines k Iib6rer les moyens 
d'entrave. 

19. Dispositif selon la Revendication 18, dans lequel 

les moyens d'errtrave comprennent un element (64) is 
destructible par la chaieur et les moyens de declen- 
chement comprennent des moyens de chauffage 
(62) pour detruire ledrt element (64) et ainsi Iib6rer 
les moyens de charge par ressort (68). 

20 

20. Dispositif selon la Revendication 18. dans lequel 
une source (76) comprend au moins une capsule 
(76) de fluide comprimable et des moyens de con- 
duit (80) reliant la capsule (76) k des moyens 
d'eiectrodes (84) avec une surface en contact avec 25 
la peau ; et dans lequel le moyen d'actionneur 
embrasse la capsule (76) pour un d6placement le 
long de celle-d grace aux moyens de charge par 
ressort (68) afin d'exprimer le fluide (126) hors de la 
capsule (76) via les moyens de conduit (80). 30 

21. Dispositif selon la Revendication 18 comprenant 
des moyens de canaux (80, 82) dans ladite surface 
(84) des moyens d'eiectrodes (32) pour recevoir le 
fluide (1 26) venant des moyens de conduit (80) et 35 
r6pandre celui-ci sur la surface (84). 

22. Dispositif selon la Revendication 18, dans lequel 
les moyens d'actionneur comprennent plusieurs 
actionneurs et les moyens de charge par ressort 40 
(68) 6cartent les actionneurs pour appliquer une 
force de serrage au harnais ou gilet (202). 

23. Dispositif selon la Revendication 10, dans lequel 

les moyens de reduction de I'impedance compren- 45 
nent additionnellement des moyens de chambre 
(240) dans les moyens d' Electrodes (218) pour une 
capsule de fluide conducteur (126), des moyens de 
conduit (254, 256) menant desdits moyens de 
chambre (240) k ladite interface et des moyens de so 
perforation (246) commandos par les moyens de 
dilatation, destines k perforer une capsule (242) 
dans les moyens de chambre (240) en rSponse k la 
dilatation des moyens d'eiectrodes (218). 

55 

24. Dispositif selon la Revendication 23, dans lequel 
les moyens d'eiectrodes (218) comprennent une 
plaque sup6rieure (232), une plaque de compres- 
sion (238) formant une parol sup6rieure pour les 



moyens de chambre (240) et une plaque de base 
de chambre, dans lequel les moyens de perforation 
(246) sont raccordes k la plaque de compression 
(238) et dans lequel les moyens de dilatation com- 
prennent un ressort d'expansion (224) pour s6parer 
la plaque supdrieure (232) de la plaque de com- 
pression (238). et de ce fait la dilatation des 
moyens d'eiectrodes (218) faisant que les moyens 
de perforation (246) perforent une capsule (242) 
dans les moyens de chambre (240) et faisant que la 
capsule (242) est pressee entre la plaque de com- 
pression (238) et la plaque de base afin de fburnir 
le fluide (126) k Hnterface via les moyens de con- 
duit (254, 256). 

25. Dispositif selon I'une quelconque des Revendica- 
tions pr6c6dentes, qui comprend des moyens de 
monitorage (20. 22) en contact avec la peau, desti- 
nes k surveiller en continu le rythme cardiaque, et 
des moyens de discrimination destines k recevoir 
des stgnaux des moyens de monitorage (20, 22) et 
k comparer ceux-d avec des informations conte- 
nues dans une m6moire (118) pour determiner ta 
presence d'une arythmie r6clamant traitement 

26. Dispositif selon la Revendication 25, dans lequel 
les moyens de discrimination comprennent des 
moyens de detection des rythmes cardiaques infe- 
rieurs k une valeur prescrite et la source d'6nergie 
eiectrique (24) est apte k appliquer des impulsions 
stimulatrices aux moyens d'eiectrodes (32) pour 
augmenter le rythme cardiaque. 

27. Dispositif selon la Revendication 25, dans lequel 
les moyens de discrimination comprennent des 
moyens de detection des rythmes cardiaques 
superieurs k une valeur prescrite et la source 
d'energie eiectrique (24) est apte k appliquer des 
impulsions d6fibrillatrices aux moyens d'eiectrodes 
(32) pour effectuer une defibrillation. 

28. Dispositif selon la Revendication 25, dans lequel le 
harnais corporel ou gilet (202) comprend des 
moyens de serrage et une source de fluide conduc- 
teur, et dans lequel les moyens de reduction de 
i'impedance comprennent des moyens pour appli- 
quer les moyens de serrage afin d'accroTtre la pres- 
sion entre les moyens d'eiectrodes et la peau du 
patient, et les moyens de reduction de I'impedance 
comprennent addrtionnellement des moyens pour 
deiivrer le fluide conducteur de la source k ladite 
interface. 

29. Dispositif selon la Revendication 1 , dans lequel les- 
dits moyens d'eiectrodes (32 ; 258) comprennent 
une surface conductrice adaptee au contact avec la 
peau d'un patient, pour I'application d'impulsions 
eiectriques appropriees au patient ; et 
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lesdlts moyens de reduction de I'imp6dance 
sont contenus k llnrterieur desdits moyens 
d'6lectrodes (32 ; 258) et administrSs sur la 
peau du patient par lesdits moyens d'6lectro- 
des (32 ; 258) sur detection d'une arythmie 5 
r6clamant traitement, afin de r6duire I'imp6- 
dance entre la surface conductrice des moyens 
d'6lectrodes et la peau du patient. 



surface et la peau du patient et, de plus, assure le 
d6placement du premier actionneur le long de la 
capsule (242) pour exprimer le fluide (126) via les 
moyens de conduit (254, 256) et d&ivrer celui^i sur 
ladite surface, des moyens d'entrave pour emp§- 
cher les moyens de charge par ressort d'6carter les 
actionneurs, et des moyens de dSclenchement 
pour Iib6rer les moyens d'entrave. 



30. Dispositif selon la Revendication 29, dans lequel 
lesdits moyens de reduction de I f imp6dance sont un 
fluide (126) Iib6r6 entre la surface conductrice des- 
dits moyens d'6lectrodes (258) et la peau du 
patient. 

31. Dispositif selon la Revendication 30, dans lequel 
ledit fluide conducteur (126) est contenu dans un 
logement comprenant : 

une chambre reservoir (240) pour le fluide ; 
une poche (242) contenant le fluide, situ§e k 
I'interieur de ladite chambre reservoir (240) 
pour le fluide ; et 

un m6canisme de perforation (246) pour perfb- 
rer ladite poche (242) contenant le fluide. 

32. Dispositif selon la Revendication 30 ou 31, compre- 
nant additionnellement des moyens de canaux 
(254, 256) dans la surface conductrice desdits 
moyens d'6lectrodes (258) pour recevoir le fluide 
conducteur (126) et r6pandre celui-ci sur la surface 
conductrice. 



33. Dispositif selon Tune quelconque des Revendica- 
tions 29 k 32, dans lequel lesdits moyens d f 6lectro- 
des (258) sont aptes k dStecter I'existence d'une 
arythmie r6clamant traitement et k appliquer auto- 
matiquement les impulsions 6lectriques appro- 
pri6es au coeur k detection d'une arythmie. 

34. Dispositif selon Tune quelconque des Revendica- 
tions 29 k 33, destin6 k §tre utilise dans un harnais 
corporel ou gilet (202) porte par un patient, pour 
appliquer des impulsions 6lectriques de mantere 
exterieure au patient dans le traitement d'une aryth- 
mie cardiaque, I'ensemble contenant une Electrode 
d'impulsions (258) ayant une surface en contact 
avec la peau, au moins une capsule comprimable 
(242) contenant un fluide (126) conducteur pour 
6lectrode, des moyens de canalisation (254, 256) 
reliant ladite capsule (242) k ladite surface de 
TSIectrode (258), un premier actionneur embras- 
sarrt la capsule (242). un second actionneur, un 
moyen de charge par ressort pour s6parer les 
actionneurs, des connecteurs pour attacher les 
actionneurs au harnais, ce par quoi un mouvement 
d'6loignement des actionneurs par le moyen de 
charge par ressort fournit une force de serrage sur 
le harnais pour accroTtre la pression entre ladrte 



io 35. Dispositif selon la Revendication 34 comprenant 
une seconde capsule de fluide comprimable (242) 
embrass6e par le second actionneur et des moyens 
de conduit supptementaires (254, 256) reliant (a 
seconde capsule (242) k ladite surface de T6lec- 
is trode (258) pour la fourniture du fluide (1 26) k celle- 
ci par d§placement du second actionneur le long de 
la capsule (242) de fluide. 

36. Dispositif selon la Revendication 35 comprenant 
20 des canaux (254) dans la surface de I'&ectrode 

(258) pour r6pandre le fluide (126) re$u via les 
moyens de conduit (254, 256) sur ladite surface. 

37. Dispositif selon la Revendication 34, dans lequel 
2s les moyens d'entrave comprennent un 6l6ment (64) 

destructible par la chaleur et les moyens de d6clenr 
chement comprennent un moyen de chauffage (62) 
pour d6truire celui-ci. 

so 3a Dispositif selon la Revendication 34, comprenant 
une ouverture dans ladrte surface de I'Slectrode 
d'impulsion (258) et une Electrode de detection 
(218) situ6e dans ladite ouverture. 



35 39. Ensemble selon Tune quelconque des Revendica- 
tions 29 k 33, destine k §tre utilise dans un harnais 
corporel ou gilet (202) port6 par un patient, pour 
appliquer des impulsions Slectriques de manidre 
exterieure au patient dans le traitement d'une aryth- 
40 mi® cardiaque, I'ensemble contenant une 6lectrode 
compulsions (258) ayant une surface en contact 
avec la peau, des moyens d§f inissant une chambre 
(240) k finterieur de I'ensemble pour une capsule 
(242) d'un fluide 6lectroconducteur (126), I'ensem- 
45 ble ayant une partie fbrmant couverture k distance 
de ladite surface en contact avec la peau, un moyen 
de perforation (246) pour perforer une capsule 
(242) k I'interieur de la chambre (240), des moyens 
de conduit (254, 256) reliant la chambre (240) k 
so ladite surface en contact avec la peau, des moyens 
de pression (238) pour presser la capsule (242) et 
des moyens de dilatation (244) pour faire partir la 
structure de couverture de ladite surface en contact 
avec la peau afin d'accroTtre la hauteur de I'ensem- 
55 ble, tout en mettant en action le moyen de perfora- 
tion (246) et le moyen de pression (238). 

40. Dispositif selon la Revendication 39, dans lequel 
les moyens de pression (238) comprennent une 
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plaque de pression (238) formant une parol sup6- 
rieure pour la chambre (240) et a laquelle est fixe le 
moyen de perforation (246), et dans lequel les 
moyens de dilatation (244) comprennent un ressort 
d'expansion (244) pour separer la plaque de pres- 
sion (238) de la structure d'enveloppe. accroissant 
de ce fait la hauteur de I'ensemble tout en dimi- 
nuant la hauteur de la chambre (240) et en pres- 
sant la capsule (242). 

41 Dispose selon la Revendication 40, dans lequel le 
moyen de perforation (246) comprend une ajgurile 
courbe portee par la plaque de P'ession (238^es- 
tinee a perforer la capsule (242) depuis le dessous 
par le mouvement vers le bas de la plaque de pres- 
sion (238). 

42. Dispositif selon la Revendication 39. en combinai- 
sonavec un harnais corporel ou un gilet (202) qui 
comporte des moyens de poche (204) pour ^ recevoir 
rensemble et des moyens de fermeture (206) de 
poche pour enfermer rensemble de maniere libera- 
ble dans les moyens de poche (204). 

43. Dispositif selon la Revendication 39. dans lequel le 
moyen de dilatation comprend un moyen de cham- 
bre pneumatique dilatable a llnterieur de la struc- 
ture a electrodes et une source de pression (310) 
de fluide pour amener le fluide audit moyen de 
chambre. le moyen de chambre etant ainsi dilate a 
detection d une arythmie reclamant traitement. 

44. Dispositif selon la Revendication 43. danslequel 
ladite source (310. 318) est contenue a I inteneur ^ 
de la structure a electrodes. 

45 Dispositif selon la Revendication 43. dans lequel 
ladite source (310) est maintenue sur la ceinture ou 
le harnais. 

46 Dispositif selon la Revendication 43. dans lequel le 
moyen de chambre pneumatique possede une pos- 
sbilite de dilatation suffisante pour remplir une 
dimension maximum de mou dans le gilet ou le har- 
nais avec une marge de securite. 

47 Dispositif selon la Revendication 43. qui comprend 
un module de maintenance pour la ceinture ou le 
harnais. ledit module de maintenance comprenant 
une connexion pneumatique permettant le gonflage 
periodique du moyen de chambre pour assurer un 
reglage correct du harnais. et la dilatation adequate 
et rintegrite de I'etancheHe du moyen de chambre. 

48 Dispositif selon la Revendication 43, dans lequel le 
" moyen de perforation comprend des moyens de 

chauffage d'une capsule dans le moyen de cham- 
bre afm de dechirer la capsule par la chaleur. 



49. Systeme de maintenance pour un dispositif porto 
par un patient tel que defini dans I'une d^lconque 
des Revendications precedentes. comprenant des 
moyens s'interfacant avec les moyens de monrto- 
rage (20. 22) et les moyens tfelectrodes (32) du 
disposrtif (10) porta par le patient destines a ven- 
fie^stairt fonctionnel du dispositif (10) port* par 
le patient, et des moyens pour enregistrer et stoc- 
ZlZ > contenus memoire du dispositif (10) porte 
par le patient. 

50 Systeme de maintenance selon la Revendication 
49Wnt des moyens de reception et d'errnss,on de 
signaux pour un interfacage avec >es ™yer« de 
, 5 monitorage (20. 22) et les moyens decodes 
(32). et destines a assurer au moms une des fonc- 
tions suivantes : 

a) test automatique des moyens de monitorage 
(20 22) avec des signaux d'entree calibr6s . 

b) decharge dune memoire faisant parte des 
moyens de discrimination ; 

c) test et recharge de la source d energie elec- 

trioue ; . 

d) transmission des contenus memoire et des 
signaux de detection captes par telephone vers 
du personnel medical motorise eloigne ; 

e) autorisation pour le personnel medical eloi- 
gne de communiquer par t«*>hone avec ^le 
patient pour faire tonctionner le dispositif (10) 
port6 par le patient ; et , . a 

f) utilisation comme element de stockage 
memoire grand volume pour les donnees con- 
cernant le patient et le dispositif. 



so 



25 



30 



40 



45 



50 



51 Systeme de maintenance selon la Revendication 
" 49 dans lequel le systeme de maintenance sepr6- 
sente sous la forme dune base destinee a recevoir 
un moyen de support (202) d'un dispositif port6 par 
un patient sous forme dun harnais ou v« ement 
pourle haut du corps, les moyens de reception et 
demission de signaux du support etant en corres- 
pondance exacts avec les moyens de monitorage 
(20, 22) et les moyens delectrodes (32) sur le har- 
nais. 

52. Systeme de maintenance selon la Revendication 
51 dans lequel le systeme de maintenance com- 
prend des moyens pour transmettre des donnees 
de test, des contenus memoire et des signaux de 
detection dune arythmie chez un patierf tfti jne 
unite de soins medicaux eloignee via un telephone. 
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FIG. 2b 
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FIG. 4 
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FIG. 12 
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FIG. 16a 




FIG. 16b 
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